)

REPORT DOCUMENTATION PAGE A s

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data
needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this
burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and
Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503

1. AGENCY USE ONLY (Leave blank) { 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

July 10, 2000 Final Technical Report 5/1/99 - 12/31/99
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
A Symposium: Fluid Mechanics and the Environment: N00014-99-1-0610

Dynamical Approaches

6. AUTHOR(S)
i John L. Lumley

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER

Cornell University
Jthaca, NY 14853-7501

1 9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
. U.S. Office of Naval Research AGENCY REPORT NUMBER
Approved for public release; distribution
is unlimited

1. SUPPLEMENTARY NOTES

N/A
12a. DISTRIBUTION IAVAILABILITDY|SST_/i\_TF§|‘V|§"GT| ON STATEMENTA 2 0 0 0 0 7
Approved for Public Release
" Distribution Unlimited Bl |
T13. ABSTRACT (Maximum 200 Words) | -

Summary

' Wehelda symposium, in which questions arising from the interaction of fluid dynamics, applied mathematics and

i

i dynamical systems theory in the environment, in flows relevant to aircraft and in model flows, were addressed.

This was a relatively small symposium, of fewer than 50 people, so that active and informal discussion could take
. place. We intended to publish these discussions with the proceedings.

The Symposium was entitled Fluid Mechanics and the Environment: Dynamical Approaches. There were twenty-
three invited papers, and only two posters.

. The Symposium was held at the Statler Hotel complex on the Cornell Campus, in the J. Willard Marriott Executive
- Education Center. It was held on August 23, 24, 1999.

i
i

’ 14. SUBJECT TERMS

15. NUMBER OF PAGES
6
: 16. PRICE CODE
17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION | 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
: OF REPORT OF THIS PAGE OF ABSTRACT
, Unclassified Unclassified Unclassified UL
NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
PTIC OTALITY TICFRCIED 4 Prescribed by ANSI Std. 238-18




Final Technical Report

Office of Naval Research
Agreement No.
N00014-99-1-0610
Start date: 05/01/99
Terminated:12/31/99

A Symposium:

Fluid Mechanics and the
Environment: Dynamical
Approaches

to

Lou Goodman, Scientific Officer
U.S. Office of Naval Research
Physical Oceanography Program
Code 422PO
Ballston Towers 1
800 N. Quincy Street
Arlington, VA 22217-5000

by
Cornell University
Ithaca, NY 14853

Principal Investigator
John L. Lumley
SSAN: 385-28-9149
Voice: (607) 255-4050
Fax: (607) 255-1222
e-mail: JLL4@cornell.edu

July 10, 2000




Summary

We held a symposium, in which questions arising from the
interaction of fluid dynamics, applied mathematics and dynamical
systems theory in the environment, in flows relevant to aircraft and
in model flows, were addressed.

This was a relatively small symposium, of fewer than 50 people, so
that active and informal discussion could take place. We intended
to publish these discussions with the proceedings.

The Symposium was entitled Fluid Mechanics and the Environment:
Dynamical Approaches. There were twenty-thre invited papers, and
only two posters.

The Symposium was held at the Statler Hotel complex on the Cornell
Campus, in the J. Willard Marriott Executive Education Center. It
was held on August 23, 24, 1999.

Program

H. Aref (University of Illinois at Urbana-Champaign). Simple models
of the dynamics of strong vortices in the atmosphere and oceans.

D. A. Caughey (Cornell University). Implicit multi-grid computation
of unsteady flows with appiications to aeroelasticity.

A. D. D. Craik (University of St Andrews, Scotland). Second-
harmonic resonance with parametric forcing and damping: coupled
pendula and Faraday waves.

D. Farmer (Institute of Ocean Sciences, Canada). Bubbles and
Langmuir circulation.

J. Fernando (Arizona State University). Mixing and Dispersion in
Complex Terrain Airsheds.

J. Guckenheimer (Cornell University). Computing Periodic Orbits of
Dynamical Systems and their Bifurcations.




P. J. Holmes & T. Smith (Princeton University). Low dimensional
models with varying parameters: a model problem and flow through
a diffuser with variable angle.

J. C. R. Hunt (Cambridge University, England). Vortical layers and
shear sheltering in environmental flows.

D. D. Joseph (University of Minnesota).  Modeling of lift forces in
fluidized suspensions guided by direct simulation.

A. Kribus (Weizmann Institute, Israel). Radiative transport in
complex anisotropic media.

S. Lele (Stanford University). Wake-Vortex Pollution.

J. L. Lumley, D. Rempfer, P. Blossey & L. Parsons (Cornell University).
Low-dimensional dynamical model of a turbulent boundary layer
over a compliant surface: preliminary results.

A. Mahalov (Arizona State University). Theoretical and Numerical
Issues of Pancake Dynamics and Turbulence in the Middle
Atmosphere

P. Marcus (University of California at Berkeley). Turbulent Bursts in
Couette--taylor and other Flows.

J. McWilliams (University of California at Los Angeles). Surface
wave effects on ocean currents [and atmospheric winds].

K. Melville & F. Veron (University of California at San Diego). The
Stability of Wind-Driven Water Surfaces: Langmuir Circulations and
~other Coherent Structures.

I. M. Moroz (Oxford University, England). Bifurcations and
synchronicity in low order models of the Faraday disk dynamo

S. Pope (Cornell University). Some Fundamental Issues in Large-Eddy
Simulation of Turbulent Flows.

J. Smith (University of California at San Diego). Interactions of
Theory and Observation: a story of mixing.



P. Steen Cornell University). Bubble disconnection: self-similarity
and cascading physics.

A. Szeri (University of California at Berkeley). Surfactant
scavenging by microbubble clouds: consequences for capillary wave
damping.

Z. Warhaft and X. Shen (Cornell University). Is small scale
turbulence isotropic?

C. H. K. Williamson (Cornell University). Wing wake vortices and
temporal vortex pair instabilities.

Publication

An agreement was reached with Professor Beiglboeck of Springer
Verlag, Heidelberg, to publish the proceedings of the Symposium in
a hard-cover volume in the new Series M: Monographs, under
Lecture Notes in Physics. Lumley has undertaken to have the
Symposium papers anonymously refereed (by two referees each).
Springer reserves the right to reject any paper that does not meet
their standards.

The refereeing is complete. All papers were accepted, and revised
papers have been received from all but two of the participants. One
of these has been delayed by ill health. We are applying as much
pressure as possible to the other, and if he does not provide us with
a revised manuscript soon, we will proceed without him.

During the Symposium, questions and comments from the audience,
and the responses of the speakers, were recorded using the
microphones available at each guest place. We intended to
transcribe and edit this recorded commentary, for publication in the
symposium volume.

In the event, the commentary was rather fragmentary and
unenlightening. The recording was difficult to understand. We are
still making an attempt to transcribe and edit it. = However, we may
abandon this effort if the quality of the result cannot be made
consistent with the whole.  The ultimate limitation is the quality of
the commentary, which left a great deal to be desired.
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